10/02/2003 15:03 FAX 440 205 3601 DRIGGS ET AL @|003 



Amendments to the Claims 



1. (Cunently amended) Alocknut with a deformable member, comprising: 

(a) a threaded nut body Avith a central axis and a top end having a top 
5 surface; 

(b) the threaded nut body having a plurality of internal threads defined along 
a first radius from the central axis, the plurality of threads defming a threaded body 
length dimension along the central axis h aving a top end, the plurality of threads farther 
having a common thread diamete r having a radius dimension, wherein the threaded 

10 body length dimension_i s about equal to the thread diameter; 

(e) ax) aportoro formed at the nut body top e nd about the central axis and 

having a firot volximo dimension^ th e ap e rtur e defined by a circular array of a pluralit); 
of forged splin oo ond - on actuating wall^ whoroin tho oplineo each hav e a top end and a 
bottom e nd^ the splin e top e nds aligned with the nut body top surfac e and along a top 

15 spl me radius d e fined about tho oontrol axis, the spline bottom ondo aligned along a 
bottom spline radius defined about the oontml oxio, and fli e actuating wall is defined 
b etw ee n an outer actuating wall end aligned along tho bottom splin e radius and m 4ftaeg 
actuating wall end alig;nQd with th e top of tho thtooded - body length, wh e rein tho top 
gpline radius and the bottom opline radius aro groator than the first thr e ad diamotor; 

20 ^ tho forgod splm e e l e ments each fiiithoi? having an engogomont odgo 

diflpoficd b e twe e n the splino top e ad and th e spline bottom end and first ond Qooond 
sid e wallsji 

o r plurality of splino voido each defined betwoon tho first sidewall of one 

of tho cplinoQ and the second sidowall of an adjac e nt Gplixie; ond 
25 (c^^ an aperture forged at the nut bodv top end about the central axis and 

having a first volume dimension, the aperture defined bv a n luralitv of forged splimss 
disposed in a circular airav about the central axis and an actuat ing wall: 
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fd> each of the plurality of splines further having a first and second sidewall 
meeting to form an engagement edge> the engageroent edges arrayed along an edge 
radius about the central axis and larger than the first thread diameter radius: 

(e) a plurality of spline voids each defined between th e first and second 
sidewalls of adjacent fq ^lines; and 

(f) a deformable locking member having a second volume dimension larger 
than the aperture first volume and mserted within said aperture and having an outer 
surface engaged by the engagement edges, a top workpiece engagement surface, a 
cylindrical inner surface and a bottom actuating surface, wherein the outer surface is 
disposed on an outer surfece radius feom -about t he central axiSj and fee out e r surfac e 
mdiuD is larger thaihat4e ftDt one of the gplino top ond radius and th & oplino bott e!»-€ad 
jsadki s the edge radius: 

wherein the deformable member is configured to deform and substantially flow 
into the spline voids and into the threads of a workpiece bolt when the member is 
tightened onto a worikpiece bolt having th e loolamt thread diameter u ntil the member 
top surface is compressively engaged by a woikpiece surface and the member bottom 
actuating surfoce is compressively engaged by the aperture actuating wail, tiie member 
thereby exiting es^ansion locking forces against the workpiece bolt threads; and 

wherein llie deformable member is configured to remain engaged by the spline 
veids -sidewalls and edges a nd rotate with the locknut when the locknut is loosened 
about the worlspiece bolt 



25 



2. (Original) The lodcnut of claim 1 wherein the deformable member is formed from a 
material selected from the group consisting of polypropylene, polytetrafluoroethylene, 
and a copper metallic compound. 



3. (Origuaal) Thelocknutof claim 2 wherein the expansion locking forces exerted 
against the workpiece bolt threads by the deformable member may be mcreased or 
decreased by tightening or loosening the locknut about the workpiece bolt 
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4- (Original) The lockout of claim 1 wherein the member fu^ 
into an interface region between tibie locknut top sui&ce and a workpiece surface, the 
member thereby forming a vibration absorbing member between the locknut and the 
5 workpiece. 

5. (Original) The locknut of claim 1 wherein the member further deforms and jflows 
into an interface region between the locknirt top surface and a workpiece surfece, Ihe 
member thereby fomiing a sealing member between the locknut and the workpiece. 

10 

6. (Original) The locknut of claim 1 wherein the deformable member cylindrical inner 
sur&ce has an umer surface radius greater than the thread radius* 

7. A method for locking a nut onto a bolt, comprising flie steps of: 

15 (a) providing a nut body with a central axis arid top and bottom ends and 

having a top surface; 

(b) fhrc in i; n i nfrfmlnr nnry pi"^^^^^ nf fnrg a H rpimnn nnnh hmnnp an 
e ngag e m e nt odgo dispoo e d bet^wn a oplino top end ond a spline bottom e nd and 
first ond second sidowalla^ the splin e top endo aligned with tibio nut body top 
s urface and along a top is p lino mdiuo d e fin e d about the c e ntred axis, the oplino 
bottom ends align e d along a bottom splin e radjuo defin e d about tbo central oxia; 

^ defining a plurality of splin e voido^ oaoh dofined betw ee n th e fe s fe 

oidowgll of on e of tho splines and th e second fridoy f xJl of an adjacont opline; 

(d) forging an actuating wall at the nut body top end, tho actuatiQe ymLl 

beiftg-d cfined between an outor actuating wall e nd align e d along the bottom 
spline rodiuQ and on inner actuating wall end; 

(g) tho circular array of a plurolity of forgod splinoo and the actuating -waH 
dofining an aporturo about tho oontrol axis having a first volume d im eiTiiony 
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(h) forff "P ; ^ p^tirality of splines on a circular airav about the central axis 
and an actuatincz: wall through a portion of the top surface on tfac nut body top 
end, each of the plurality of sp Hneg ha ving a firgt and second sidewall meeting 
to form an engagement edge, the engagement edges arrayed along an edge 
radius about the central axis, the circular array of splines and the actuating wall 
defining an aperture about the central axis having a first volume dimension: 
(c) the splines further defining a plurality of spline voids between the first 
and second sidewaUs of adjacent splines: 

(id) internally threading the nut body with a plurality of internal threads from 
the iitti^actuadng wall esd^to the nut body bottom end, the threads havh^ a 
common thread diameter having a radius dimension d efined jfrom the central 
ayi's j^ whoroiTi a distance dimoni3iQi> a nd smaller than the edge radius> the threads 
further defining a tiireaded body length dimension along the central axis fr om 
th&^me^actuating wall end to the nut body bottom end, the body length 
HitTiftrifiinn is-about equal to the common t hread diamete ra and vdicareia th e top 
splino mdius and ih^ bottom oplino radiua euro greater than the common thread 
diamet e r ; 

(ge) forming a resilient defomoable locking member having a top workpiece 
engagement surface, a cylindrical hmer surface having an hmcr radius, a 
defoimable outer surface defined on an outer radi us larger than the spline edge 
radius, and a bottom act uatinfT sur face, and furth er having a second volume 
dimension larger than the aperture first volume dimension; 
Qtf) inserting the resilient deformable locking member into the aperture and 
thereby the member outer surface i nto compressive contact with the spline 
engagement edges, the deformable membe r having a top ^^rorlcpiooo engagem e nt 
siirfnr ? , ^ nylj l ndriQal inno r mirfac e dofjn e d on a rfldius about th e c e ntral axio^ a 
dcformnblo outer ourfaoo defined on a radius about the o e ntial axis larg e r than at 
loogt ono of the opline top e nd radiufl and the splme bottom end radiuan and a 



claims 5598 AMENDED 10-2003 

Received from < 440 205 3(01 > at 1012/03 4:01 :35 PM [Ea^^^^ 



5 



10/02/2003 15:04 FAX 440 205 5601 



DRIGOS ET AL 



HI 



bottom actuating ourfooe, and further having a socond volume dimenpioii larger 
than tho apertur e first volxim e; 

(ig) threading Hxc nut body onto a bolt having #ke^correspojiding common 
thread diameter; 

5 I Gh) rotating flae nut body about the bolt and thereby causing the nut body to 

travel along the bolt until the deformable member top workpiece engagement 
surface engages a workpiece surface; 
I 04) further rotatixig the nut body about the bolt, the defonna 

thereby compressively engagmg the spUne engagement edges, the actuating 
1 0 wall, the woxkpiece surface and llie bolt threads; 

I (jjt) deforming and cold-flowing the deformable member inner sutfece into 

and about the bolt threads and the deformable outer surface about the spline 
wails and into the spline voids responsive to said compressive engagement; and 
the cold-flowed deformable member exerting expansion forces against 
15 said compr e ssiv e ly engagin g-spline engagement edges* actuating wall, 

worlqnece sui&ce bolt threads and spline walls* thereby providing fiictional 
locking forces ioddng the nut body into a fixed position relative to the bolt; 
wherein the deformable member is configured to substantially flow into the 
splme voids sufficient to cause the cold-flowed member to remain engaged by the 
20 spline voids and rotate with the nut body when the nut body is loosened about tiie bolt. 



25 



8, (Original) llie method ofclaim 7 wheremflie step of fbrmmg the resilient 
defoimable locking member fiirther comprises the step of selecting a matmal &om the 
group consisting of polypropylene, polytetrafluoroethylene, and a copper metallic 
compound 



9. (Original) The mefliod of claim 8 further comprising the step of increasing 

the cold-flowed member expansion forces exerted against the bolt threads by further 
tii^itening the nut about th bolt 
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10. (Origmal) Themethodof claim 7 fixrther cc>mprising^ 

the cold-flowed member expansion forces exerted against the bolt tiiieads by loosening 

the nut about the bolt 

5 

IL (Original) The method of claim 7 wherein the step of fiHther defonning and 

cold-flowing the deformable member outer surface further comprises the step of 
flowing a portion of the deformable member into an interface region between the nut 
top surface and a workpiece surface, the member thereby forming a vibration absorbing 
10 member between the locknut and the workpiece* 

12. (Original) The method of claim 7 wherein the step of further deforming and 

cold-flowing the deformable member outer surface further comprises the st^ of 
flowing a portion of the deformable m^ber into an inter&ce region between the nut 
IS top sur&ce and a workpiece surface, the m^ber thereby forming a sealing member 
between the locknut and die workpiece* 

^> 

^ 13. (Original) The melhod of claim 7 wheitiin the deformable membw 

cylindrical inner sur&ce radius is greater than the thread radius* 

20 

14, (New) The locknut ofdaiml wherein the splines and spline vo 
triangular in shape; 

the spline sidewalls are generally planar; 

the spline engagement edges generally linear; 
25 the sidewalls defining the spline voids forming an angle with a value of from 

about 60 to about 120 degrees; and 

the engagem^t edges are arrayed with apitch value per inch of between about 
10 to about 24. 
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15. (New) The locknut of claim 14 wherein the linear spline engagement edges 
have an edge length of about on&-sixteenth of an inch, and the threaded body length is 
about one-half inch. 



10 
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1 6. (New) The lockout of claim 14 vaierein the linear spline engagement edges 
have an edge length of about three-sixteenth of an inch; 

the threaded body length is about two inches; 

the spUne void sidewall angle is about 90 degrees; and 

the pitch value is about 14. 

17, (New) The method of claim 7 wherem the splines and spline voids are generally 
triangular in shape; 

the spUne sidewalls are generally planar, 
the splme engagement edges generally linear; 

tihe sidewalls defboing the spline voids forming an angle with a value of from 
about 60 to about 120 degrees; and 

the engagement edg^s are arrayed with a pitch value per inch of between about 
10 to about 24. 



20 18. (New) llie method of claim 17 wherein the linear spline engagem^ 

have an edge length of about one-sixterath of an inch, and the threaded body lengfh is 
about one-half inch. 



1 9. (New) The method of claim 17 wherein Ae linear spline engagement edges 
25 have an edge lengtii of about three-sixteenth of an inch; 

the threaded body lengdi is about two inches; 
the spline void sidewall angle is about 90 degrees; and 
the pitch value is about 14. 
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